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TWENTY-FIVE CENTS 


World’s first 


Continuous Seamless Tube Mill 


—National Tube Company 
develops revolutionary new mill design 


2,000 feet of seamless pipe a minute! That’s 
what the world’s first continuous seamless pipe 
mill will turn out upon completion. 

Developed by National Tube Company — 
U.S. Steel Subsidiary —at its Lorain, Ohio 
Works, the mill has already been referred to as 
“one of the greatest advances in the steel in- 
dustry during the past 50 years.” 

The new continuous process it features will 
eliminate several steps in the conventional 
method of making seamless pipe and will be 
comparable to that of continuous strip and sheet 
mills. Designed to produce sizes ranging from 
2 inches to 4% inches OD, the mill not only will 
provide quality products at lower cost, but 
greater service to the consumer. 

This revolutionary seamless mill design is an- 
other demonstration of National Tube Com- 
pany’s position of leadership in providing indus- 
try with both quality and quantity products. 


Construction view showing 9-stand Rolling Mill and Inlet and Outlet Conveyors, 


Opportunities 


The spirit behind this latest National Tube Company development typifies 
the spirit behind projects being conducted in all United States Steel Corpora- 
tion Subsidiaries. It is a pioneering spirit—one that requires qualified men in 
all branches of engineering. See your Placement Officer for a copy of “Paths 
of Opportunity in U.S. Steel” if you would like to take part in these fascinating 
and important developments. 


AMERICAN BRIDGE COMPANY - AMERICAN STEEL & WIRE COMPANY - CARNEGIE-ILLINOIS STEEL CORPORATION - COLUMBIA STEEL COMPANY 
H.C. FRICK COKE AND ASSOCIATED COMPANIES - GENEVA STEEL COMPANY - GERRARD STEEL STRAPPING COMPANY 
MICHIGAN LIMESTONE & CHEMICAL COMPANY - NATIONAL TUBE COMPANY - OIL'WELL SUPPLY COMPANY - OLIVER IRON MINING COMPANY 
PITTSBURGH LIMESTONE CORPORATION - PITTSBURGH STEAMSHIP COMPANY - TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY - UNITED STATES STEEL SUPPLY COMPANY 
UNIVERSAL ATLAS CEMENT COMPANY - VIRGINIA BRIDGE COMPANY 


you can 6e SURE .. . ir ts Westinghouse 


WE WANT 
CHEMICAL AND 
METALLURGICAL ——> 
ENGINEERS, 100 


Westinghouse is directly interested in the materials 
that go into its various products. For example, the 
development of precision casting processes for high- 
speed, high-temperature gas turbine blades was 
exclusively the activity of metallurgical, and chem- 
ical engineers at Westinghouse. 

Consulting and advisory service, diagnostic lab- 
oratory testing, development of new processes and 
specialized equipment are all part of their activity. 

If you are a metallurgical or chemical engineer, 
then investigate the Westinghouse Graduate Student 
Training Course now. Your abilities and aptitude 


may be your key to a career in these fields. —_ ¢.10037 
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To obtain copy of Finding Your Place in Industry, consult 


Begin planning your future today. Get your : ‘ ees 
Bin P By if o" y Placement Officer of your university, or mail this coupon to: 


free copy of the Westinghouse booklet, 


“Finding Your Place in Industry”. Tig Dice Ehiodional. Csondingion 


Westinghouse Electric Corporation 
20 N. Wacker Drive, P.O. Box B, Zone 90 
Chicago 6, Illinois 
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The Engineering Honoraries and Societies 


By Bill Soderstrum, Cer.E.°32 and Bill Stahl. E.E. °52 


A.1|.E.E.-I.R.E. 


Featured at the November 9 meet- 
ing was a demonstration and lecture by 
Professor Van _ Velzer 
concerning electron dis- 
charge in vacuum tubes. 
One very colossal demon- 
stration featured the bal- 
ancing of a twenty-foot 
two-by-four on a watch glass. The re- 
mainder of the meeting took place in 
the electron tube research lab. 
Although the present membership is 
in excess of 500, A.I.E.E.-I.R.E will 
sponsor another membership drive next 
semester, hoping to attract even more 
prospective members. 


The Weston Electrical Instrument 
company of Chicago is sending to the 
December 27 meeting a representative 
who will lecture on the theory and 
operation of electrical meters. Supple- 
menting the talk will be some special 
“blown-up” meters, which will illus- 
trate, in exaggerated detail, the mech- 
anisms involved. 

The final entries in the A.I.E.E.- 
L.R.E. “Technical Paper Contest” will 
be judged. December 14. The writer of 
the winning paper will receive a ten 
dollar first prize as well as have his 
paper go into the graduate competition 
to be judged next spring. 


A.S.C.E. (Navy Pier) 


The American Society of Civil Engi- 
neers, a branch of the oldest engineer- 
ing organization, was organized at 
Navy Pier in October, 1946, shortly 
after school started. Its purpose is to 
bring all student civil engineers together 
for their mutual benefit. 

The chapter, in the past, has had one 
business and one instructional meeting 
per month. At the instructional meet- 
ings it is customary to have an engineer 
from some firm speak on a topic of 
interest to engineers and engineering 
students. The speakers are chosen from 
all branches of civil engineering, such 
as transportation (highways and rail- 
roads), sanitation (water supply and 
sewage), structural (bridges and build- 
ings), and other related fields. 

Posters announcing the time and 
place of these meetings appear on sever- 
al bulletin boards throughout the hall. 

The chapter’s activities include guid- 
ed inspection trips to various projects, 
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With the chapters of the Illinois In- 
stitute of Technology and Northwest- 
ern Technological Institute, the mem- 
bers of this society were guests of the 
Illinois section of the American Society 
of Civil Engineers at a meeting held 
at Navy Pier on November 1. Over 
300 members and students were pres- 
ent. 

The officers at the present time are 
A. J. Boyle, president; F. J. Koepke, 
vice - president; R. Dzierzanowski, sec- 
retary; and J. Ratski, treasurer. The 
sponsor of the organization is Mr. J. C. 
Chaderton of our G.E.D. department. 


A.S.C.E. 


If you have had occasion to visit the 
vicinity of the Armory lately, you no 
doubt have run into several 
civil engineering students 
with their transits and 
chains. They aren’t always 
looking through transits, 
however. Sometimes t he y 
are watching other fellows 
look through them. Thus was the pro- 
gram of the November 9 meeting of 
the A.S.C.E. 

After a short business meeting, on 
that date, a social meeting was held. 
At this social meeting, films were shown 
of the summer surveying camp in Min- 
nesota last summer. Also on the pro- 
gram was the group of singers which 
sang at the camp last summer. After 
this entertainment, refreshments were 
served. 

During the business meeting, plans 
were laid for a dinner meeting with the 
central section of the American Society 
of Civil Engineers. This meeting was 


held in the middle of December. 


AMERICAN 
SOCIETY OF 


A.1.E.E. (Navy Pier) 


At the organizational meeting of the 
American Institute of Electrical Engi- 
neers an election of new officers was 
held with the following results: Joseph 
Loos, Jr., chairman; Everett S. Remus, 
vice-chairman; George Conetzsky, sec- 
retary; and Harold G. Cohon, treas- 
urer. For each of the two committees, 
only two volunteers were selected. On 
the program committee are Bill Meyers 
and R. T. Paul; Tony Creco and R. B. 
Laube are on the advertising and pub- 
licity committee. 

A program of movies, lectures, and 


field trips is being planned by the new 
officers, with the possibility of at least 
one every two weeks. 

With the vast number and variety 
of electrical industries in the Chicago 
area, it 1s expected that a very interest- 
ing program should be available for 
A.I.E.E. members next semester. 


CHI EPSILON 


The Chi Epsilons have added another 
bunch of fellows to their little brood. 
Last month, at a banquet, 29 
pledges were initiated into this 
honorary civil engineering fra- 
ternity. The addition of these 
men will boost the present 
membership to 54. 

The names of the pledges are as fol- 
lows: Robert Renwick, Clifton Woest, 
Donald Waggoner, John Goodell, Rob- 
ert Williams, Howard Morey, A. 
Bemis, Charles Givens, Floyd Brown, 
George Wear, Roger Schierhorn, Wil- 
liam Mottershaw, James Chandler, 
Jacob Whitlock, Harvey Hunt, Suat 
Atay, Allen Kanak, Wilford Novotny, 
Neal Hennegan, William Swofford, 
Henry Suzuki, Don Kaminski, Max 
Weberling, Joe Marsik, Phillip Stikes, 
George Keele, Wendell Rowe, Carl 
Sands, and Robert Hart. 


A.1.Ch.E. (Navy Pier) 


The American Institute of Chemical 
Engineers has already been on a field 
trip this semester to the Revere Copper 
and Brass corporation. They have seen 
two movies, “Gasoline’s Amazing Mole- 
cules,” and the “Story of Lubricating 
Oil,’ at their meetings thus far. An- 
other field trip is planned to the new 
laboratories of Standard Oil of Indiana. 
At every meeting the society presents 
movies, and whenever possible, a_lec- 
ture by a prominent man in the field of 
chemical engineering. 

The society is sponsored by Dr. C. R. 
Malloy, of the chemistry department. 
The officers are Jerrold Radway, pres- 
ident; Phil Ebart, vice-president; Mrs. 
Charlotte Rieger, secretary; and Walter 
Bensen, treasurer. 


A.S.M.E. (Navy Pier) 

At its first meeting, the American 
Society of Mechanical Engineers elected 
the following officers: Victor E. Swen- 

(Continued on page 20) 
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Know Your Automobile! 


By J.C. Bassie and C. M. McClymonds 


Because the engine “makes it go,” the 
logical starting point for a discussion 
of the automobile would be the source 
of power. All stock cars being delivered 
to the consumer today are propelled by 
an internal combustion engine using 
gasoline as a fuel. The usual method 
of operation involves mixing fuel and 
air together outside of the engine, bring- 
ing them into the engine, and then com- 
pressing and igniting the mixture by an 
electrical spark. 

The principle used is known as the 
Otto cycle, and differs from the Diesel 
cycle in that in the latter, only the air 
is taken in and compressed, the fuel 
then injected, and the mixture ignited 
by the heat of compression. The ther- 
‘mal efficiency of both cycles increases 
with an increase in the ratio of the 
volume before and the volume after 
compression. This ratio is known as the 
compression ratio. Theoretically, the ef- 
ficiency of the Otto cycle is always 
greater than the efficiency of the Diesel 
cycle for any given compression ratio. 
At the present time, the Diesel engine 
has a higher thermal efficiency than the 
gasoline engine, due to its higher com- 
pression ratio. 

The compression ratio is not actually 
based on pressures, inasmuch as they 
vary with loads and speeds. An engine 
that has a 7:1 compression ratio reduces 
the volume of every seven cubic inches 
of air taken in, to one cubic inch. 

It is a popular belief that an engine 
having a large bore and stroke, and a 
high horsepower rating, will consume 
more fuel than an engine having small 
dimensions and a low horsepower 
rating, even though they both might be 
delivering the same amount of power. 
Fuel consumption is usually determined 
by the amount of fuel used per horse- 
power output; thus, a large, high- 
powered engine may not use as much 
fuel as a small, low-powered engine, al- 
though operated under the same condi- 
tions. The fuel consumption rate per 
horsepower output is not a constant 
value. From tests of maximum power 
output at varying speed, it is usually 
found to be higher at low and high 
speeds than it is at intermediate speeds. 
Also, from tests of variable horsepower 
output at constant speed, it is found 
that the fuel consumption rate decreases 
slightly and then increases as the horse- 
power output is varied at this speed 
from the maximum possible to zero. At 
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zero horsepower output, the fuel con- 
sumption rate per horsepower output is 
infinite. For maximum economy, the 
engine should be operated at some in- 
termediate speed and at some power 
output just below the maximum for that 
speed. 


An ideal condition of engine and car 
performance would be one in which, 
with increasing speed, the horsepower 
required by the car increased in the 
same manner as the horsepower output 
of the engine. The actual horsepower 
output is proportional to the speed of 
the engine times the torque. If the 
torque output is constant, the horse- 
power will increase in direct proportion 
to the increasing speed. Many manu- 
facturers go to great lengths to keep 
the torque output constant but cannot 
entirely reach this goal. As a result, 
torque output is usually a maximum 
at intermediate speeds. The horsepower 
required, on the other hand, is propor- 
tional to the cube of the speed of the 
car. The drag on the car is mainly air 
resistance, which varies with the ve- 
locity of the air squared. 

The maximum speed of the car is 
that speed at which the horsepower re- 
quired equals the maximum horsepower 
of the engine. Since the engine speed 
is directly proportional to the rate at 
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COMPRESSION RATIO 


Thermal efficiencies are compared 


above, where heavy lines indicate 
workable ranges of compression 
ratio. 


The automobile is probably the 
second most-discussed subject in 
and around the classrooms and lab- 
oratories on the engineering cam- 
pus. This, the first of a series of 
two articles to appear in the 


TECHNOGRAPH, is written in an 
effort to further the understanding 
of the basic concepts of the auto- 


mobile, and to familiarize the 
reader with what the American- 
made car has to offer technically. 
Just as a girl can’t be judged by 
her face and make-up, a car can’t 
be judged solely by its exterior ap- 
pearance, which, in any case, is 
tending toward uniformity in new 
models. 


which the car moves, it would seem that 
the car should be geared to give the 
engine speed corresponding to maximum 
horsepower. However, since the torque 
is decreasing at a gradually increasing 
rate as the speed of maximum horse- 
power is approached, the horsepower 
peaks in a gradual manner and is nearly 
constant for several hundred revolu- 
tions per minute. 


At any given speed between zero and 
maximum, the difference between the 
horsepower available from the engine 
and that required to maintain the given 
car speed is the power available for ac- 
celeration. This must not be interpreted 
as establishing the horsepower as being 
directly responsible for acceleration. Ac- 
celeration equals force divided by mass. 
In this case, the force is the torque of 
the engine, multiplied by the gearing, 
and divided by the radius of the driving 
wheels, with the forces retarding the 
motion of the car being subtracted. By 
having the car so geared that the re- 
quired horsepower curve intersects the 
available horsepower curve at some 
point just beyond the maximum horse- 
power, the “pick-up” of the car can be 
greatly improved without losing more 
than a few miles per hour from the 
top speed. 

Having a car geared for a high ac- 
celeration rate is inconsistent with eco- 
nomical operation. Furthermore, since 
the acceleration is temporary, changing 
gear ratios after acceleration will per- 
mit more economical operation. Neglect- 
ing first and second gears, this is ac- 
complished by means of a hydraulic 
coupling in conjunction with an auto- 
matic transmission, a torque converter, 
or an overdrive. An overdrive gives a 
single, positive change of gear ratios, 
thus giving an exact, known, accelera- 
ting factor to an economical gear ratio. 
A torque converter gives a variable ac- 
celerating factor to an economical gear 
ratio whose maximum is greater than 
that supplied by an overdrive. A plain 

(Continued on page 26) 


ENGINEERS AS EXECUTIVES 


Engineering graduates often hope to 
become executives sooner or later, since 
such positions pay large rewards in 
money and satisfaction. But in the ranks 
of engineers, there are many more po- 
tential executives than actual executives. 
Mr. J. M. Gillet, director of commer- 
cial research for the Victor Chemical 
works, writing in The Bent of Tau 
Beta Pi, explained this condition when 
he said, “Our engineering graduates 
usually come to us with a good techni- 
cal preparation and are, as a rule, capa- 
ble of doing well in strictly technical 
lines. It is when they are considered for 
advancement into managerial functions 
that many of them show a definite lack 
of preparedness. Most of them have no 
conception of business principles, labor 
relations, or elementary economics.” 
Mr. Walter Evans, vice president of 
Westinghouse Electric, recently stated 
that one of the biggest needs in indus- 
try is for engineers who have the quali- 
fications for executive positions. 

There is a definite trend toward using 
engineers, as well as bankers and 
lawyers, to fill top managerial posts. 
Graduate engineers are the presidents of 
one-third of the 150 largest corporations 
in America. According to a survey of 
500 typical industrial companies, made 
by Mr. Robert Spahr, director of the 
General Motors institute, the engineer- 
ing college graduate is 12 times more 
likely to reach the presidency of an in- 
dustrial company than is the man who 
graduated from a non-engineering col- 
lege. He is five times as likely to be 
treasurer and 24 times more likely to 
be a sales official. All in all, the engi- 
neering school graduate is 30 times 
more likely to become an officer of an 
industrial company than is a graduate 
of a non-technical college. These fig- 
ures show that the engineer does have 
an advantage. Why is this? Mr. Ernest 
E. Jenks, vice president of the Alexan- 
der Hamilton institute, points out that, 
“There is no question that engineers 
should make excellent executives. They 
have the ability to pierce the heart of 
complex problems with a vision uncom- 
mon among business men. Their judg- 
ment is sound, conservative, and clear 
of prejudice. They have logical minds— 
minds trained to the factual and the 
specific. Their reasoning qualities are 
mature and well balanced. They have 
most of the mental traits which spell 
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By Glenn Massie, E.E.°49 


GLENN MASSIE 


When Glenn Massie first 
entered college before the 
war he planned to major 
in business administration. 
However, after four years 
in the Army, he decided 
to change to engineering. 
As evidenced by this art- 
icle, his interest in the 
business side of industry 
has not waned. After 
graduation in February, he 
plans to enter into the 
production field. 

Glenn has been on the 
TECHNOGRAPH staff for 
two years and is an as- 
sistant editor this semes- 
ter. He is a member of 
Sigma Tau, Eta Kappa 
Nu, and A.I.E.E.-1.R.E. 


success in business, industry, and fi- 
nance.” 

Various authorities, including Dean 
A. A. Potter of the college of engineer- 
ing Purdue university, and Profesor 
Eugene L. Grant, college of engineer- 
ing, Stanford university, have stated 
their belief that more than two-thirds of 
engineering graduates reach executive, 
managerial, or other administrative posi- 
tions within 10 years of their gradua- 
tion. Figure 2 taken from The Engi- 
neering Profession in Transition, pub- 
lished by the Engineers’ Joint Council, 
seemingly does not bear this statement 
out. It indicates that of 37,000 engi- 
neers questioned, 30.9 per cent of these 
engineers, whose median years of pro- 
fessional experience numbered 22.2, 
were in the field of administration- 
management, technical. Including engi- 
neers in the fields of production, sales, 


personnel, and administration-manage- 
ment, non-technical, brings the percent- 
age up to 41, with median years of 
professional experience now 18. 

Figure 1 shows the occupational 
status broken down in terms of experi- 
ence level in years. It indicates that the 
sharpest increase in engineers engaged 
in administration -management, techni- 
cal, occurs during the 9-11 years. How- 
ever, the number of engineers in this 
field, 1,100, is only 28 per cent of the 
number of engineers in that experience 
level, 3,910. 

Dean Potter’s statement and the En- 
gineers’ Joint Council survey may be 
partially reconciled by noting that only 
37,000 out of the 250,000 engineers in 
the United States took part in the sur- 
vey. These 37,000 engineers were all 
members of the six principal national 
professional engineering societies, and 
consequently may be supposed to be pri- 
marily interested in engineering. Many 
of the graduate engineers not covered 
by the survey may be engaged in a line 
of activity which is not engineering or 
a direct outgrowth of their engineering 
training. Dr. Karl T. Compton, while 
commenting on the fact that 50 per 
cent of the graduates of the Massa- 
chusetts Institute of Technology are in 
fields not relating to engineering, said, 
“The conclusion may be drawn that 
an engineering education is a good gen- 
eral preparation for lite in this day and 
age.” 


When the background of the success- 
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Figure 1 above and the chart on the next page are reproduced from 
“The Engineering Profession in Transition,’ published by Engineers’ Joint 


Council. 
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ful engineer-presidents of the 50 large 
corporations mentioned previously was 
investigated, it was found that in each 
instance, the engineer had had to ex- 
pand his training and knowledge to in- 
clude business principles. For promo- 
tion into executive work, he had to have 
a working knowledge of business funda- 
mentals as well as technical knowledge. 
Mr. C. E. Groesbech, who was a very 
successful electric utility executive, has 
stated that, “Between a high-grade tech- 
nical engineer without executive and 
business ability and a high-grade execu- 
tive without technical ability, the choice 
of an administrator, even for an engi- 
neering or construction organization, 
should fall to the latter.’ Perhaps, 
though, it is likely that it is easier for 
the trained engineer to pick up the busi- 
ness side of a technical enterprise than 
it is for the businessman to learn the 
engineering aspect. 

An article appearing in the April, 
1947, issue of Mechanical Engineering, 
gives the results of questionnaires sent 
to 104 industrial companies, employing 
more than two million persons, includ- 
ing 40,000 engineers. It indicated that 
the deficiencies of engineering gradu- 
ates, from the industry viewpoint, in- 
cluded lack of knowledge of economics, 
of business in general, and of production 
control and methods. Many ideas may 
be good if viewed from a purely techni- 
cal standpoint, but may be of little prac- 
tical value to the industry if the engi- 
neer failed to consider the business 
aspects. 

A knowledge of business methods is 
important to the engineer. Without in- 
troductory courses in economics and 
management subjects, he is frequently 
not aware of the existence of important 
problems with which he will have to 
deal. When he later meets these prob- 
lems, he may not be conscious that there 
are certain principles which he may use 
in their solution. Electrical engineers 
take service courses in mechanical engi- 
neering (thermodynamics) and mechan- 
ical engineers take service courses in 
electrical engineering (machines and 
electronics). ‘These courses have been in- 
cluded in the curricula because it has 
been recognized that the engineers will 
come up against situations where such 
knowledge is vital. It may well be that 
engineers should take service courses in 
the college of commerce. By taking in- 
troductory courses in accounting, busi- 
ness law, economics, industrial organiza- 
tion and management, and industrial re- 
lations, the engineer will be able to un- 
derstand basic principles and will be in- 
troduced to current practices and term- 
inology. Knowledge of business termin- 
ology and practice will help the engi- 
neer from feeling like a foreigner when 
he is in a gathering of men associated 
with other aspects of industry. [ven 
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EMPLOYMENT AND EARNINGS OF THE ENGINEERING PROFESSION 
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though he will not be an authority on 
such matters, at least he will know the 
essentials and will be able to understand 
the language they are talking. 

After having completed these intro- 
ductory courses, he will have back- 
ground that will help him in further 
study of the subject, either by reading 
on his own, or at night school, or by 
correspondence courses. The University 
of Illinois offers seven courses in eco- 
nomics, three business organization and 
operation Courses, seven accounting 
courses, and two courses in business law 
—all by correspondence. 

The engineering student’s study of 
accounting would probably be similar 
to his study of machine tools and shop 
practice. In shop work, he doesn’t learn 
enough to be able to compete with the 
machinist, but does learn the funda- 
mentals, is able to judge quality of work 
done, and knows the advantages and 
limitations. So in accounting, he prob- 
ably won’t become expert in posting a 
ledger, but will know the fundamentals. 
If an engineer becomes responsible for 
estimates of cost or profit, he should be 
able to determine whether the books, as 
kept, are trustworthy. A balance sheet 
should be a clear picture of cause and 
effect to him. If an engineer should 
ever need to evaluate manufacturing 
property, a knowledge of accounting is 
vital. 

A knowledge of cost accounting is 
important, for it enables a close super- 
vision of manufacturing costs to be 


made. Even the designer must keep in 
mind that when a product is to be sold 
in competition, a minimum of cost is es- 
sential. For prices of articles to be fixed 
intelligently, the costs must be known. 
The ever-present emphasis on economy 
of man-hours, material, and money is 
likely to become even greater when the 
present. seller’s market does end and 
competition becomes sharper. The abil- 
ity of the engineer to analyze costs 
will be even more important then. 

A study of business law would, of 
necessity, be brief and incomplete. It 
would, however, impress on the engi- 
neer the dangers of ignorance of the 
law and the necessity of knowing when 
to seek thoroughly competent legal aid. 

Knowledge of the broad field of bus- 
iness organization and management. is 
especially vital to the engineer. It will 
make him more familiar with the de- 
partments and functions of business and 
industry, the interdependence of de- 
partments such as sales, production, en- 
gineering, research, and finance; and 
the necessity for clearly established 
lines of authority and responsibility. 

Industrial relations is concerned with 
wage scales and methods of computing 
wages; it covers working hours, pen- 
sion systems, employee insurance, col- 
lective bargaining, and supervisory tech- 
niques. In short, it is the study of the 
relation of industry to its own person- 
nel. One of the facts brought out by the 
surveys mentioned earlier was that en- 

(Continued on page 18) 


Rolling Along the Railway 


(The aitthor is indebted to Professor Her- 
man J. Schrader of the department of thec- 
retical and applied mechanics for his help 
and for the use of his talk given on the radio 
program, “The Library Presents,” last May.) 


Wheels on railway cars differ from 
those on automobiles, buses, trucks, and 
almost all other vehicles in one vitally 
important respect. In addition to with- 
standing all of the shocks and stresses 
of ordinary travel, the railway wheel 
must also function as a brake drum. 
It is the use of the wheel in this role 
that has caused many serious problems. 

Basically, railway wheels are of sim- 
ple design, There are five types which 
are in current use: the forged steel 
wheel, the cast steel wheel, the rolled 
steel wheel, the built-up wheel, and 
the chilled iron wheel. Of these, the 
first three types need little explanation. 
They are used on practically all pas- 
senger cars and to some extent on 
freight cars, and they compose about 
30 per cent of the wheels in service. 
The built-up wheel is limited to use on 
locomotives and tenders for a reason 
which will be made apparent later. It 
is, as the name implies, built up of 
either a spoked wheel or a disc as the 
center, with a tire of rolled steel at- 
tached upon the periphery. The fifth 
type, the chilled iron wheel, is by far 
the most common. There are well over 
10,000,000 of them in use on American 
railroads today. This means that about 
70 per cent of the car wheels being 
used are made of chilled rolled steel. 
This type of wheel is used mostly on 
freight cars, and only a few of them 
appear on passenger cars. 

The manufacture of the chilled iron 
wheel is quite simple. The molten metal 
is poured into a mold, the outside of 
which is kept cool. In this manner, the 
inner part of the wheel is gray cast 
iron which is soft and easy to machine, 
while the tread is made of white, or 
chilled cast iron which is hard and ex- 
tremely resistant to wear. Because of 
the ease of manufacture and the low 
price of iron, this type of wheel is much 
less expensive than any other, the cost 
approximating about $50 per wheel. 

All five types of railway wheel have 
been found highly useful as a rolling 
bearing for the car. Under tests at the 
University Experiment station, they 
have been found capable of bearing 
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many times the weight imposed upon 
them in actual service, and withstand- 
ing several times the stresses to which 
they are subjected in normal use. 
However, the use of a brake drum 
presents quite another picture. In such 
a capacity, the wheel must absorb, or 
dissipate, a large amount of energy, 
primarily as heat, in a short period of 
time. More quantitatively, to stop an 
average passenger train going 100 miles 


per hour within 3,600 feet, which is 
the maximum distance prescribed for 
such a stop under existing railway safe- 
ty regulations, the set of wheels on each 
axle must dissipate energy at the rate 
of over 1,000 horsepower. A_ 15-car 
passenger train, pulled by a Diesel loco- 
motive at this speed, has enough kinetic 
energy to light an average home for 
six months, yet this must be expended 
by the brakes in less than one minute. 

No satisfactory method has yet been 
devised for measuring the surface tem- 
perature of a wheel under brake action, 
but in laboratory tests, the surface has 
been noted to approach and reach red 
heat. The resulting thermal expansion 
is enough to loosen the rims of built-up 
wheels, which renders them useless un- 
der such conditions because of the dan- 
ger of shedding the tire. This heating 
also lowers the hardness of the chilled 
iron wheel and may set up permanent 
strains within them. More important, 
though, is the fact that any slight de- 
fects which may be in the wheel, and 
the strains which are inevitably intro- 
duced in the casting and mounting pro- 


Sparks fly as this wheel “grinds” to a halt during a laboratory test 
simulating conditions met in stopping a fast-moving train. 
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cesses, are aggravated. Slight cracks, 
known as thermal cracks, develop in the 
rim. These thermal cracks are not se- 
rious in themselves, but they can _pre- 
cede a violent and dangerous rupture 
in the flange, or rim. Several accidents, 
a few of which resulted in injuries or 
fatalities, have occurred in recent years 
as a result of this latter type of failure. 

Naturally, the railroads wish to do 
everything possible to prevent such fail- 
ures. Wheels which normally should be 
good for 300,000 miles, may be taken 
out of service after 10,000 miles or less, 
due to the development of thermal 
cracks. Obviously, this is costly and 
troublesome. 

The most obvious remedy would be 
to install separate brake drums on the 
axles. However, the tremendous ener- 
gies to be dissipated make this imprac- 
ticable. A brake of similar design to 
that on autos would require a drum 
two feet in diameter and three feet 
long on every axle. The problem of 
servicing such a brake would be ex- 
tremely difficult. 

Regenerative braking is of some help, 
and is useful in certain circumstances. 
In this type of brake, the motors on 
the axles of the engine are allowed to 
act as generators, and the electricity de- 
veloped is fed back into the power lines, 
if the engine is electric, or is short-cir- 
cuited across a ventilated grid on a 
Diesel engine. But this braking is only 
on the axles of the engine, and there 
the motors are only 500 horsepower, 
which is half the amount which must 
be absorbed at every axle of the train 
in order to stop a rapid train in the 
prescribed distance. Regenerative brakes 
have proven very effective in retarding 
trains on grades, but are of little use 
in emergency or service stops. 

Many other ideas have been pre- 
sented, and some may have possibilities. 
Disc brakes have been used experiment- 
ally with some success, and work is 
being done on inexpensive generators 
which could be mounted on the car 
axles and run at great overload for 
short periods of time. Even such de- 
vices as forward-firing rockets have 
been suggested, but for the present, the 
most practical thing to do is to attempt 
to improve the wheels to the point 
where they can withstand the high tem- 
peratures of the present type of brakes. 
It is in research on this project that 
much work has been done at the Uni- 
versity Experiment station. 

In 1906, a machine was_ installed 
here for the purpose of testing brake 
shoes and car wheels. Early research 
concentrated on the study on_ brake 
shoes, but it was not long before work 
on car wheels was begun. In 1922- 
1923, the Experiment station published 
the findings of Prof. J. M. Snodgrass 
and F. H. Guldner in three bulletins 
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High temperatures encountered in 
braking caused this typical thermal 
crack in the rim of a wheel. 


entitled “An Investigation of the Prop- 
erties of Chilled Iron. Car Wheels” 
(Bulletins number 129, 134, and 135). 
The conditions of the investigations 
simulated those of actual use, and many 
facts concerning the stresses and strains 
due to mounting, static loads, and brake 
application were disclosed. As a result of 
these findings, the chilled iron car 
wheel was re-designed, and the Asso- 
ciation of American Railroads stand- 
ardized on a single plate wheel in 1928. 

Research on the subject was contin- 
ued, and five more bulletins (157, 294, 
298, 301, 312) were published between 
1933 and 1938. The first two were by 
Profs. Edward C. Schmidt and Her- 
man J. Schrader of the theoretical and 
applied mechanics department; the next 
two were by Profs. Frank E. Richart 


and Rex L. Brown, of the same de- 
partment. The Association of Manu- 
factures of Chilled Car Wheels co- 
operated with the Engineering Experi- 
ment station on the first six bulletins, 
while the seventh concerned wrought 
steel wheels and was done in coopera- 
tion with Carnegie-Illinois Steel cor- 
poration. The last bulletin was by Prof. 
Schrader and dealt primarily with brake 
shoes. Since 1938, more work has been 
done on the subject, but no further bul- 
letins have been published. 


As a result of all this research, car 
wheels today are of better design and 
are much safer than they have ever 
been. In the period 1930-1940, there 
was an average of 18-20 violent type 
failures per year, while in 1946 and 
1947 there were only four failures of 
this type. However, the length of serv- 
ice of the wheels has been considerably 
shortened, because the new type of 
wheel, while being much safer, does 
not wear as well as did some of the 
older types. Many new alloys have been 
tried as substitutes for the cast iron and 
plain carbon steel in order to extend the 
wheel life, but the vast majority have 
been found to be much more sensitive 
to heating effects of rapid braking and 
for this reason cannot be used. Many 
excellent metallurgists are at work on 
this problem, but no quick solution is in 
sight. 


The improvement in car wheels has 
been great. Whereas 15 years ago the 
top speed of trains was about 75 miles 
per hour, trains today are being run at 
speeds of 110 miles per hour or over, 
and yet they may still be stopped within 
a safe distance without weakening or 

(Continued on page 24) 


VOCABULARY CLINIC 


How did you do last month? This month’s quiz contains words that will be very useful 
to you in your everyday speaking. Remember, you won't be able to use these words until after 
you have consulted the dictionary for their pronunciation. From the group of words at the 
right, select one whose meaning most closely resembles the word in capitals on the left. An- 


swers will be found on page 20. 


1. COMITY—(a) glory, (b) fear, (c) friendliness and courtesy, (d) resentment 
2. GARRULOUS—(a) frightening, (b) antagonistic, (c) scrawny, (d) talk- 


ative 


Gn -& OW 


. INEXORABLE 
fallible 


clusion 


. VITIATE—(a) inflate, (b) unstable, (c) inconsistent, (d) corrupt 
. PRODIGIOUS—(a) immense, (b) careful, (c) untrue, (d) puzzling 
(a) indolent, (b) unspeakable, (c) unyielding, (d) in- 


6. EFFRONTERY—(a) relaxation, (b) boldness, (c) scholarship, (d) con- 
7 


. VOLITION 
popularity 


(a) grief, (b) power of willing, (c) electric potential, (d) 


8. DEMUR—(a) insult, (b)object, (c) demote, (d) condemn 

9. SANGUINE—(a) ‘hopeful, (b) bloody, (c) profitable, (d) talkative 

10. AVARICE—(a) modesty, (b) reliance, (c) greediness, (d) speed 

11. ABROGATE—(a) escape, (b) absolute, (c) confident, (d) annul 

12. CAVIL—(a) find fault with, .(b) cancel, (c) to separate, (d) to intrigue 
13. DESIST—(a) to butt in, (b) erase, (c) to explain, (d) stop 

14. FORTE—(a) machine, (b) volume, (c) one’s strong point, (d) to expose 
15. STIPEND—(a) a salary, (b) an introduction, (c) to lessen, (d) an untruth 
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Equipment for the head frame of the God’s Lake Mining Co. in Manitoba 
had to be shipped in by tractor over the winter ice roads. 


Go North, Young Man 
Go North 
By Ewing Sharp, M.E.’51 


The lure of new frontiers and strange 
horizons is an ever moving force that is 
present, to a varying degree, in every 
man, woman, or child. This compelling 
urge to conquer new frontiers is what 
moved the adventurous pioneers, set- 
tlers, and prospectors to move into the 
western area of the United States in a 
great tidal wave of immigration that 
has been unequaled in the history of the 
western world. 

True, the days of the old west are 
gone forever, and many a would-be ex- 
plorer and adventurer has wished it 
were possible to have had a part of the 
glamorous and adventurous history, but 
it is never too late to look for adventure 
and new frontiers. 

The scientist and engineer are open- 
ing ever increasing fields in both medi- 
cine and technical research, and, in real- 
ity, are pioneers and explorers. Anyone 
who has wished to participate in the ex- 
ploration and development of new terri- 
tories has but to open his eyes and look 
north into the vast land of Canada. 
Her extensive undeveloped mineral 
fields, which to this day are largely un- 
explored and thoroughly unknown ex- 
cept to a few trappers and Indians, 
offer unlimited opportunities to these 
would-be adventurers. 

It is only in recent years that explor- 
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ation and prospecting was begun in the 
Laurentian or Pre-Cambrian | shield. 
This area consists largely of granite 
rocks formed from the molten state far 
below the surface. This shield covers 
nearly three-fifths of the province of 
Manitoba and extends through most of 
northern Michigan and Minnesota. 

Early in the present century the dis- 
covery of gold-bearing quartz in central 
Manitoba started a wave of prospecting 
that uncovered gold ore at Herb, Flin 
Flon, and Schist lakes in 1915. This 
interest in prospecting continued until 
the collapse of metal prices in 1929 
brought prospecting to a_ standstill. 
However, in 1931, with the increase 
of the price of gold, the gold min- 
ing industry grew steadily. Prospect- 
ing was further stimulated by the need 
for new sources of base metals caused 
by the increasing depletion of the sup- 
ply of American metals. In spite of all 
this development and prospecting, it is 
estimated that apart from one or two 
localized sections, the great majority 
of all the mineral areas have been in- 
completely prospected, leaving many 
areas practically unexplored. 

It would be interesting to observe 
the founding and development of a 
typical mining camp in this new and 
largely unexplored territory. The dis- 
covery of gold on an island north of 
the western tip of Elk Island on God’s 
lake, by R. J. Jowsey and his associ- 
ates in 1932, was the basis of increased 


prospecting activities in the surrounding 
area, with the subsequent discovery of 
gold in many other sections. By air, 
God’s lake is 350 miles northeast of 
Winnipeg. For the more adventurous, 
a canoe trip, with its numerous port- 
ages and excellent fishing, provides an 
exciting, but rather strenuous voyage 
of about four weeks. 

One of the first steps in organizing 
a mining camp, after the gold is lo- 
cated, is the establishing of a supply 
route by which the heavy machinery 
and supplies may be transported to the 
site. Most of the equipment for the 
God’s lake gold mine was hauled on 
tractor trains of four or five trailers 
carrying 70 to 80 tons of freight over 
the ice road from Ilford, the nearest 
Hudson Bay railroad station. Although 
the distance is only 130 miles southeast 
of God’s lake, it took two or three days 
for the tractor crews, working in shifts 
and sleeping in the caboose, to make 
the difficult journey. Plane service was 
also established from Ilford during the 
winter months and from Norway House 
(275 miles north of Winnipeg) during 
the summer season. 

In such an isolated outpost one 
would not expect to find most of 
the facilities such as hospital, complete 
plumbing systems, steam heat, electric 
lights, ball diamond, and golf course, 
which are common to more settled areas, 
to be developed in a few short months, 
but this was accomplished. To a large 
extent, these modern conveniences were 
due chiefly to the convenient source of 
electric power of 6,000 kw. about 45 
miles away. This power plant has been 
adequate to supply power for the 150 
ton mill on Elk island, in addition to 
the entire region of God’s lake. 

The original main street of God’s 
Lake Mining Company, Ltd., camp 
Was reminiscent, to outward appear- 
ances, of a typical pioneer settlement. 
On the north side of Main street was 
a row of log cabins consisting of the 
Canadian Airways radio station and 
camp post office, laboratory, hospital, 
mine, geologist and engineering offices, 
in addition to the hospital and staff 
house. Facing these on the south side 

(Continued on page 22) 
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MELTING ano 
ALLOYING 


ZINC BASE DIE 
CASTING METAL 


Reverberatory Furnace Operations 


GERITY-MICHIGAN CORPORATION 


Demonstrate High Temperature GA, Firing Technique 


REVERBERATORY FURNACES designed to in- 
crease the production of zinc base die casting alloys 
have expanded melting and alloying capacity almost 
50% over conventional pot melting. At Gerity- 
Michigan Corporation, Detroit, these Gas-fired 
furnaces operate on practically continuous schedules 
with savings of 35% to 40% based on time-saving 
methods and more efficient fuel utilization. 

This application demonstrates the flexibility of 
GAS for industrial heating processes in high tem- 
perature ranges. But it also emphasizes the role of 
GAS in the development of production-line equip- 
ment for non-ferrous metals. 

R. L. Wilcox, metallurgical engineer and Vice 
President of Gerity-Michigan Corporation describes 


420 LEXINGTON AVENUE 
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the furnace and its application—**This 18-ton 
Gas-fired reverberatory furnace has the advan- 
tage of extended service life, more efficient fuel 
utilization, closer temperature control, simplified 
alloy analysis.” 

Regardless of the type of heating operation or 
heat-treating process, GAS is the ideal fuel for 
any temperature requirement, or any production- 
line application. The characteristics of GAS— 
speed, flexibility, economy, controllability—are 
useful features for every industrial heating need. 
In view of rapid developments it’s always worth- 
while to keep your eye on what's new in Modern 
Gas Equipment. 


INDUSTRIAL HEATING 


Gas-fired reverberatory furnace de- 
signed and constructed especially for 
melting and alloying zinc base die 
casting alloys at Detroit Die Casting 


ee i Division. 


AMERICAN GAS ASSOCIATION 


NEW YORK 17, N.Y. 


The officers of the A.S.C.E. are (left to right) John Ratski, Roy Dzierzanowski, Austin Boyle, and 
Frank Koepke. (Photo by Bloomquist). Dr. Roscoe, head of the physics department, is known not 
only as an eminent physicist, but also as a friend and counselor. 
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TOPS AGAIN 
By Eugene Stojack, A.E. ‘51 


A minority of the chemistry students, 
enrolled in the Chicago Undergraduate 
Division of the University of Illinois, 
realize the true value of the chemistry 
department. Although the school is in 
its infancy, the chemistry department is 
very well developed in respect to other 
colleges in this country. The courses 
taught here are the required undergrad- 
uate courses necessary to a student in 
his college education. These courses con- 
sist of general chemistry, organic chem- 
istry, quantitative chemistry, qualitative 
chemistry, and physical chemistry. 


The chemistry department, headed by 
Dr. Carl R. Meloy, consists of 23 
teachers. Almost all the teachers have 
master’s degrees and are working to- 
ward their doctorate. Seven of the 
teachers have already attained the lat- 
ter. Iwo of the instructors also teach 
courses in geology. A factor which ben- 
efits the student is that many of the 
teachers have had industrial research 
experience, as well as teaching experi- 
ence, and tend to stress, in class, the 
material most useful in industry. 

In the chemistry courses the student 
uses three types of classrooms, the quiz 
classroom, the lecture rooms, and the 
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laboratories. The quiz section seats 35 
students comfortably. There are two 
lecture rooms, each seating 180 students. 
There is a smaller room connecting the 
lecture rooms, which the teachers use 
to prepare demonstrations usable in 
their lectures. 


There are four laboratories which 
can hold a maximum of 576 students. 
The well-constructed laboratories have 
concrete floors, cement block walls, 
heat-air-conditioning units, and fluores- 
cent lighting fixtures. In each labora- 
tory there are shelves along the wall 
that contain the materials used by the 
student in his experiments. The general 
materials are kept in bottles on these 
shelves. The solid materials are kept on 
the opposite side of the room from the 
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liquid materials. The bottles on both 
sides are numbered and are kept in al- 
phabetical order according to their sci- 
entific names. 

A very efficient ventilating system 
has been installed to draw out all the 
harmful gases. There are six unit hoods 
that compose the gas ventilating system 
for each laboratory. For every two units 
there is a separate electric pump that 
draws out the impure air, neutralizes 
its harmful effects, and sends it out of 
the building through concealed vents. 

The expensive equipment used in the 
laboratories is the latest. The labora- 
tories are supplied with distilled water 
by the chemistry department’s own dis- 
tilling equipment which turns out 10 
gallons of water per hour. There is 
a constant supply of compressed air and 
natural gas. A gasometer that supplies 
H,S gas to the laboratories is also in 
constant use. 

The work benches used by the stu- 
dents have alberline soapstone tops, me- 
tallic structure and drawers, and a con- 
venient wooden shelf in the center ex- 
tending the length of the bench. Each 
student has access to running water and 
natural gas which is very essential in 
his experiments. The students also re- 

(Continued on page 30) 
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Newsworthy Notes 


PROBLEM: 


How to put a new type of 
covering on telephone cable 


Make a new type of cable sheath no one has 
ever made before—make it to rigid specifica- 
tions—make it fast! That was the challenge 
put up to Western Electric’s manufacturing 
engineers. 


The new type of cable sheath — developed 
through cooperative research at Bell Tele- 
phone Laboratories and Western Electric 
Company —isa valuable alternative to the tradi- 
tional lead covering for telephone cable. It is 
called Alpeth. ‘‘Al’’ stands for an inner shield 
of aluminum; ‘‘peth’’ for the outer coating of 
the plastic, polyethlene. 


To produce this new cable sheath, Western 
Electric engineers developed the Alpeth pro- 
duction line—a combination of new machines 
and new manufacturing techniques—which 
turns out finished cable in a fast-moving, 
straight-line operation. 


for Engineers 


From the desert-dry 125° F “hot room” where thoroughly dried cable 
cores are stored, the core moves into this machine. An aluminum strip 
is fed from a supply reel underneath. After being corrugated to pro- 
vide flexibility and strength, the aluminum strip is wrapped around 
the core and flooded with a sticky protective compound. 


The aluminum-clad cable then passes into this machine and comes 
out seconds later with an extruded coating of flexible, impervious, 
gleaming black polyethylene. Finally, after a 100-foot bath in a 
cooling trough, the finished cable is wound on reels and readied for 
shipment to Bell Telephone companies. 


Engineering problems are many and varied at Western Electric, where manufacturing tele- 
phone and radio apparatus for the Bell System is the primary job. Engineers of many kinds— 
electrical, mechanical, industrial, chemical, metallurgical—are constantly working to devise and 
improve machines and processes for production of highest quality communications equipment. 


Western Elecfric 
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What Kind of a House are You Building? 


Not so many years ago, a moderately suc- 
cessful contractor in Peoria, Illinois, decided 
to retire. During his long business career, he 
had managed to accumulate a sizable sum of 
money, and hence, could afford to be a little 
generous. 

Now, for many years, two of his foremen 
had been with him and had stood faith- 
fully by him through good times and bad. 
As his time for retirement grew near, this 
contractor, being a good soul, wanted to 
show his appreciation for their steadfast loy- 
alty. After considerable thought he hit upon 
a plan to reward them. 

«Calling them into his office one day, he 
said, “Boys, I have one more job I want you 
to do before I retire. I’ve secured two fine 
lots in the new addition on the west side of 
town, and I’d like you to build a large six- 
room house on each.” 

As on previous assignments, one foreman 
undertook the construction of one home, while 
the other foreman proceeded to build the 
other. 

The first foreman was always anxious to 
“get the job over with.” In his haste, he 
would take unnecessary short-cuts. Where 
three nails should be driven, he would drive 
two, and where four supporting boards were 
required, he would use three. Thus, he con- 
structed his house carelessly, hastily, and 
shoddily. 

The other foreman, however, went about 
the construction of his house in an entirely 
different manner. Where three nails were 
needed, he used three; where four supporting 
boards were called for, he used four. His 
house throughout was constructed carefully 
and judiciously, as if he himself were to live 
in it. 

Finally, the two houses were completed. 


The contractor again called his two foremen 
into his office. “Boys,” he began, ‘““You’ve 
been with me a good many years. Through 
good times and bad you have stuck with me, 
always doing the tasks assigned you. Such loy- 
alty certainly deserves some sort of a reward, 
so I’ve decided to give you something for 
your faithfulness. The house that each of you 
recently completed is yours. Yes, boys, the 
house and the lot are both yours. You have 
each built your own home, and it hasn’t cost 
you a cent.” 

Well, it doesn’t take much figuring to de- 
cide which of the two men was overjoyed and 
which was bitterly repentent. 

How often have we ourselves been guilty 
of such action—of doing a job in a careless 
but passable manner, when only a little more 
care would have resulted in a much better 
job? The moral of this tale can be summed 
up very nearly by the axiom, “Anything 
worth doing is worth doing well.” 

It has been said of more than one out- 
standingly successful man, ‘““The reason he is 
such a success is, that everything he does is 
done as if it were the most important thing 
in the world.” 

Now that a new year has rolled around, 
why don’t we resolve to do that very thing. 
Let’s not succumb to that temptation to save 
a little time by turning out a “sloppy” job. 
Resolve now to take just a few more seconds 
here and just a minute longer there to turn 
out a job you are proud of. Take those few 
minutes required to produce a good, sturdy 
structure, whether the task be large or 
small. 

On the next occasion that you are tempt- 
ed to do an inferior job to save time, stop 
and think. Remember this question, ‘‘What 
kind of a house are YOU building? 
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Recently the movie people filmed an oil 
gusher scene. using Methocel (Dow Methyl- 
cellulose). This unusual material thickens 
water, giving a solution which, with the right 
color added, resembles oil. Why go to such 
lengths? Because, Methocel solutions are non- 
inflammable, harmless to actors and are 
readily washed off with water. 


This, of course, is not a vital use of Methocel. 
But it does indicate Methocel’s great variety 
of applications. Countless industries, including 
paper, paint, leather, textiles, drug and cos- 
metics, utilize its widely applicable properties 
as a dispersing, thickening. stabilizing, emulsi- 
fying, binding and coating agent. 


THE DOW CHEMICAL COMPANY e 


New York « Philadelphia 
Seattle « 


Washington e 
St. Louis 


Boston « 


Los Angeles Houston 


MIDLAND, MICHIGAN 


Cleveland « 
San Francisco 


Dow research is continuous in all divisions. 
This is only one chemical of many chemicals 
vital to American industry and agriculture 


that Dow has developed. 


Dow produces more than five hundred essen- 
tial chemicals from plants located in Michigan, 
Texas, California, and Canada. These include 
major industrial chemicals, germicides and 
fungicides, agricultural chemicals and “special” 
chemicals—new products which especially 
reflect Dow’s constant efforts to raise still 
higher our standards of living. 


Detroit ¢ Chicago 


Dow Chemical of Canada, Limited, Toronto, Canada i 
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Engineers As Executives .. . 
(Continued from page 9) 


gineers are likely to be doing personnel 
work in highly technical manufacturing 
concerns. 

The engineer who aspires to a super- 
visory position, either in an engineer- 
ing department or in operations, has to 
study and become familiar with reac- 
tions of people, just as he has studied 
and knows the reactions of material 
things. His performance in directing the 
work of others determines his future 
success in management. The old saying 
is still true: It is not so much what a 
man can do himself as what he can get 
others to do that makes him valuable. 
Dean L. E. Grinter of the Illinois In- 
stitute of Technology, writing in the 
Journal of Engineering Education, 
stated: “Some of the greatest difficul- 
ties encountered by young engineers are 
difficulties of adjustment to people and 
to social situations. Appreciable num- 
bers of engineers fail to acquire during 
their college career the ability to ana- 
lyze and solve the difficult problems of 
getting along with other people.” Study 
of supervisory techniques, psychology as 
applied to industry, and personnel prob- 
lems would perhaps yield the greatest 
return to the engineer of any subjects. 
This study may save him a great many 


headaches later on. And while there 
may be many things that only experi- 
ence can teach, the student will have 
at least gained an inkling of what his 
problems as a supervisor are likely to be. 
Statistics has been defined as a means 
of getting more information out of few- 
er figures. Courses in statistical analy- 
sis are included in the curricula of eco- 
nomics, sociology, marketing, agricul- 
ture, business administration, mathe- 
matics, and biology. Why not in engi- 
neering? Training for the engineer 
probably would not take up the ad- 
vanced theories, but would be sufficient 
to enable an engineer to understand the 
principles of quality control. Quality 
control is the use of statistical proce- 
dures to obtain quantity production of 
high quality and low cost. Understand- 
ing of statistics would be of particular 
value to the design engineer, for sta- 
tistics have many applications to toler- 
ances and to engineering alternatives. 
Engineering graduates usually, in 
their first jobs after graduation, do 
drafting, testing, inspecting, or other 
such tasks. These jobs may be of small 
responsibility, but do give the chance to 
look the company over and become more 
familiar with the practical side of en- 
gineering. ‘Che employer has an oppor- 
tunity to size up and see where the 
young graduate will fit in, to deter- 


mine what responsibility he can carry. 
If the superintendents, managers, and 
officers of the company are predomi- 
nantly technical men, the graduate can 
look ahead at his future more confi- 
dently. With his background in  busi- 
ness subjects, he can become more 
thoroughly informed on the policies, 
operation, and organization of his com- 
pany. With his preparation, he will be 
in a position to work his way up, per- 
haps faster than many of the present 
executives. That this might be the case 
is indicated by the statement of Mr. 
R. C. Muir, vice-president of General 
Electric, that “Most men in industry 
now carrying management responsibili- 
ties have learned what they know of 
management through the hard school 
of experience, often at the expense of 
valuable time and costly errors in 
judgment.” 

As the new graduate’s judgment in 
the application of his technical and 
business knowledge learned before, as 
well as after, graduation, and his abil- 
ity to lead men, increase with his ex- 
perience, he will leave the ranks of po- 
tential executives and enter the field 
for which he prepared himself. 


The modern glamour gal has what 
it takes to take what you have. 


BOOKS and SUPPLIES 


kor Every Engineering Need 


THE UNIVERSITY BOOKSTORE 


(A Student Co-Operative Store) 


NAVY PIER 
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Now felevision “stands 


Picture the advantage—in military oper- 
ations—when commanding officers can 
watch planes, troops, ships maneuver at 
long range... 

This new use of television was seen by 
millions when the aircraft carrier Leyte—as 
Task Force TV—maneuvered at sea before 
a “battery” of 4 RCA Image Orthicon tele- 
vision cameras. 

Seventy planes — Bearcats, Avengers, 
Corsairs—roared from Leyte’s flight deck 
and catapult... dived low in mock attack 
... fired rockets. And an escorting de- 
stroyer stood by for possible rescues. 

Action was beamed by radio to shore, 
then relayed over NBC’s Eastern television 
network. Reception was sharp and clear on 
home television receivers... 
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Making television history, first coverage of air-sea maneuvers demonstrates 
value of research by RCA Laboratories to our armed forces. 


watch” at sea 


Said high officials: “The strategic impor- 
tance of television in naval, military, or 
air operations was dramatically revealed” 
..+ There is no doubt that television will 
serve in the fields of intelligence and 
combat.” 

Use of television as a means of military 
communications is only one way in which 
radio and electronic research by RCA Lab- 
oratories serves the nation. All facilities of 
RCA and NBC are available for develop- 
ment and application of science to national 
security ...in peace as well as war. 

° e s 
When in Radio City, New York, be sure to 
see the radio, television and electronic won- 
ders at RCA Exhibition Hall, 36 West 49th 
Street. Free admission. Radio Corporation of 
Amzerica, RCA Building, Radio City, N.Y.20. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
— offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement,. Here are only five of the many 
projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations). 


© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
inducticn heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors, 

® Development and design of new re- 
cording and producing methods. 

© Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Reerutting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


RADIO CORPORATION of AMERICA 
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Honoraries and Societies .. . 
(Continued from page 2) 


son, president; Gordon Knudson, vice 
president; Dick Swanburg, secretary; 
and Frank Bartkowicz, treasurer. The 
following committee chairmen were also 
appointed: Jim Makanishi, program; 
Harry Wallinder, publicity; Wolfgang 
Junkel, membership; Sal Grassadonia, 
field trip; and Bob Beardmore, social. 
The organization’s sponsor is Mr. Cobb 
of the G.E.D. department. 

At the second meeting, a movie on 
the “Design of Packaging Machines” 
was shown by Mr. Shapiro of the 
G.E.D. office. Plans for a smoker were 
completed, and plans for a dance were 
started. 

Student members of the A.S.M.E. at 
the Illinois Institute of Technology are 
invited to the smoker. Those present 
will be addressed by Mr. Oldacher of 
the Junior Division of the A.S.M.E., 
and other entertainment will consist of 
a sports movie and magical phenomena 
by a magician. Refreshments? Cider and 
doughnuts! 

The organization is planning a field 
trip during the Christmas vacation to 
one of the largest manufacturing plants 
in the Chicago area. It will be an all- 


day affair, beginning and ending at 
Navy Pier. Also tentatively planned, is 
a lecture by Dr. Allison, of the Nuclear 
Institute at the University of Chicago, 
on the atom bomb. This lecture is not 
of a highly technical nature; therefore 
the organization is planning to make it 
available to the entire student body. 

In the latter part of October, a three- 
day membership campaign, conducted by 
Wolfgang Junkel, increased the mem- 
bership from 56 to 109 paid members, 
with many more signed up. 


GAMMA ALPHA RHO 

Members of the Delta chapter of 
Gamma Alpha Rho held their first 
formal initiation at 6 p. m., November 
3, at the Illini Union building. The 
members initiated included: Charles H. 
Anderson, Walter L. Bedenkop, Paul 
W. Born, Joseph W. Meyer, Carl O. 
Orkild, William R. Stephens, Joseph 
M. Zabinsky, and Henry J. Hirtzer. 

Following the initiation, a banquet 
was held at the University club. Dr. 

eslie A. Bryan, the after-dinner speak- 
er, discussed 10 basic rules for obtain- 
ing success. 

As part of the initiation require- 
ments, prospective members were re- 
quired to build a scale model of an air- 


plane. Joseph Meyer, a senior aeronau- 
tical engineering student, was awarded 
first prize for his model of the navy 
Hellcat. 


1.A.S. (Navy Pier) 


The Institute of Aeronautical Sci- 
ences is in the process of being organ- 
ized by Mr. George Zanotti of the 
G.E.D. department here at Navy Pier. 
In November, a film on the P-47, 
“High Altitude Flight in Aerobatics,” 
was shown, and at this time the follow- 
ing officers were elected: Raymond E. 
Kreuger, chairman; Edwin A. Arvesen, 
Jr., vice-chairman; Naomi Suloway, sec- 
retary-treasurer. 


Answers to Vocabulary Quiz 
TG) 2a das ads 24a oa Geom Dy 7 bs 
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She: “If wishes came true, what 
would you wish for?” 
He: “Gosh, I’m afraid to tell you.” 
She: “Go ahead, you sap, what do 
you think I brought up this wishing 


business for, anyway?” 


KODAK CAMERAS 


or ACCESSORIES 
MAKE WONDERFUL 


0 
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Cameras—Projectors—Screens as well as 


When you're looking fora Jewelry—Leather—Stationery—Greeting Cards 


single source of supply for 
a complete line of electrical 
roughing-in materials, 
National Electric 

is your best bet. 


Strauch’s at Campus 
709 S. Wright—Champaign 


NATIONAL | 
| 


QUALITY CAFE 
for food that’s really good 


OPEN ALL NIGHT 
DROP IN AFTER THE SHOW 


105 Walnut—Champaign 
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How to help a press 
keep punching 


In a punch press, one of the engineering prob- 
lems is to keep the flywheel and drive shaft in 
alignment and rotating freely in spite of terrific 
shock loads. 


To solve this problem, engineers specify Timken® 
tapered roller bearings. 


Timken bearings hold the drive shaft and fly- 
wheel of a punch press rigidly in line. There’s no 
deflection, wobble, or end-play. Friction and wear 
are negligible. 


Why TIMKEN” bearings hold rain 
shafts in alignment : wks 


The line contact between rolls and races in a 
Timken bearing means wider, more rigid support 
for the shaft. Due to their tapered construction, Le 
Timken bearings carry radial and thrust loads in 
any combination, eliminating deflection and end- 
movement. And since wear in Timken bearings is tee 
negligible, shaft rigidity is retained for long years Tank 
of service. 


Want to learn more 


— men 6 
_ ¥ ort. Some of the important engineering problems 


RADE-MAR K REG. U.S. PAT. 


you'll face after graduation will involve bearing ap- 

} TAPERED plications. If you’d like to learn more about this 

ROLLER BEARINGS phase of engineering, we’d be glad to help. For 

additional information about Timken bearings and 

how engineers use them, write today to The Timken 

Roller Bearing Company, Canton 6, Ohio. And don’t 
forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER o> THE TIMKEN TAPERED ROLLER © 
BEARING TAKES RADIAL 4) AND THRUST ~@— LOADS OR ANY COMBINATION =< 
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Undercover at Galesburg... . 

(Continued from page 12) 
were the cook house and dormitories, 
or bunk houses, which were also con- 
structed of logs. The manager’s home 
faces the street from the west end. In 
a little less than two years after the 
discovery of gold in this camp, the first 
gold bricks, valued at $10,000, were 
shipped. out. 

New discoveries are being made con- 
tinuously, not only in gold, silver, and 
copper, but also in platinum and uran- 
ium. There is much work to be done 
in developing the resources of this area. 
The person who is looking for new 
frontiers might do well to peer over 
the horizon to the north, or in the 
words of Professor Trezise, who spent 
considerable time in this Arctic area, 
“Go north, young man, go north.” 


Introducing Omar Estes 
By Luther S. Peterson, E.E. ‘51 


In the April issue of the Illinois 
Technograph was an article entitled 
“Introduction to the Galesburg Divi- 
sion.” This article was the culmination 
of two months’ work in the organiza- 
tion of the staff here at Galesburg. Mr. 
Omar Estes was instrumental in the 
organization of this staff and has since 


OMAR ESTES 


proved his ability to assist the students 
in all phases of University life. 

Mr. Estes, an adept physics and en- 
gineering sciences instructor, has been 
with this branch of the University of 
Illinois since September, 1947. He is 
a native of Canton, Illinois, and it was 
there that he got the desire to attend 
college. He fulfilled this desire by at- 
tending Western State Teachers col- 
lege at Macomb, Illinois, where he re- 
ceived his B.S. degree. However, his 
desire for more education didn’t decline 
after this accomplishment. He soon en- 
rolled at the University of Missouri, 
where he worked diligently for his M.S. 
degree. He soon went into teaching, but 
like many other college graduates, he 
was certain that education didn’t stop 


after an M.S. degree was obtained. As 
a result, he has since taken some grad- 
uate work at both the University of 
Illinois and the University of Colorado. 

fter his formal education had been 
completed, he entered the teaching pro- 
fession as an instructor of the natural 
sciences and as a coach of athletics in 
a school of secondary education. He 
demonstrated his abilities to such an 
extent that he was promoted to the 
position of principal, and remained in 
that capacity for five years. 

After his five year tenure as prin- 
cipal, Mr. Estes received the well 
known “greetings” from the President 
of the United States and entered the 
Army Air corps. His work in the A.A.F. 
was concerned mainly with administra- 
tive duties, and upon receiving special 
orders from Washington, he went to 
Oahu, Hawaii, to assist in the organiza- 
tion of the Army University Center. 
After he had finished this task, and had 
proven himself at various other jobs, 
he was finally discharged as a major 
in 1946, with 52 months of service to 
his credit. 

Immediately after Mr. Estes was dis- 
charged, he accepted a job with the 
Veterans Administration as Institution- 
al Training officer at Urbana, Illinois. 
This close contact with the veteran 

(Continued on page 24) 


Freezes and stores great quan- 


Jos. 


33-35-37 Main, Champaign 


THE COMPLETE 
CLOTHING STORE 
FOR 
MEN AND YOUNG MEN 


Kuhn & Co. 


tities of fish, keeps bait, and 
makes ice for the fisheries plant 
of Messrs. South African Sea 
Products Limited at Cape Town 
—among many other noteworthy 
installations of the South African 
General Electric Company, Ltd., 
ish Frick Distributors. Since 1890, 
} our machinery has been going to 

distant countries. Its extra de- 

endability recommends Frick U d O R f 
7 Rok igecatea, Ice-making and n er ne foto) 
Air Conditioning Equipment to 
" users overseas—and to you! 


All Engineering Supplies 


Just come in and ask for 


The Frick Graduate Training Course whatever you need 
in Refrigeration and Air Conditioning, 
operated over 30 years, Offers a Career 


in a Growing Industry. 


UNIVERSITY BOOKSTORE 
So 610 East Daniel—Phone 5726 


Three Frick Compressors under Automatic 
Control 


WAVNESBORO, PENNA. 
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PERFECTLY- CENTERED 


The Loi i . 
e Lois Taylor Music Shop, Inc CONDUCTORS 


“At the Campus” 


514 East John Street, Champaign, Ill. 


Come in and see our newest selection of 
records—for all ages. They’re fascinating, | Concentric conductor has ample B 
attractive, charming and unbreakabe. Hesthltity fer-axdinary: wing 


When you think of good music 
Think of Lois Taylor 
Established 1926 


Rope-stranded conductor gives ex- 
treme flexibility to portable cables 


Segmental conductor reduces skin 
effect, increases current rating 


DW coven walls of insulation are a potential source of 


cable failure. Perfect centering of the conductor, however, 
ER | F is automatically provided by Okonite’s Strip Insulating 
Process in which continuous rubber strips of uniform thick- 


ness are folded about conductor. Only by this method can 
insulation wall be gauged, inspected before application. 


Unif Us of insulati d wh if 
CAMPUS BARBER Ofehite iresaudl Giles, The Okcate Company: Pacaiic, 
New Jersey. 
SHOP 
OKONITE 


_insulated wires and cables _ 


6812 


YY) 
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812 S. Sixth St., Champaign 


Attention! February Graduates 


Join Your Alumni Association Before Leaving 


The Campus And Save 


Regular Special Savings 
$ 1.00 $ 3.00 
$ 4.00 $12.00 
$70.00 $10.00 


*Convenient payment plan available. All memberships include 
subscription to Alumni News 


Send in your membership or call in person at our office 


U. of 1. ALUMNI ASSOCIATION 


227 ILLINI UNION BUILDING 
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® Grinding has a part in producing the alarm 
clock that wakes you in the morning — and 
it plays a part in producing almost everything 
that you use throughout the whole day. 


® Your morning newspaper is made of ground 
wood pulp — your breakfast cereal was pro- 
duced by steel rolls ground smooth and true. 


® The furniture in your lecture and class rooms 
is cut and shaped with ground tools and 


finished with coated abrasives. 


® Grinding has much to do with making the 
apparatus in your laboratories. 


@ The office machinery that keeps the volu- 


minous college records is a product of grinding. 


® Grinding has an important part in producing 
the sporting equipment used by your college 


teams and for your personal recreation. 


®@ Thousands of grinding operations play a 


vital part in producing your automobile. 


@The midnight “oil” that you burn as you 
sweat out that lab report is generated and 
distributed by equipment produced to an 
important extent by grinding. 


And wherever grinding is done 
you'll find NORTON 


. .. for Norton is the world’s largest producer’ 
of abrasives, grinding wheels and grinding 
machines. At Norton there is the engineering 
skill to solve all of industry's grinding problems. 


NORTON COMPANY, WORCESTER 6, MASS. 


Behr-Manning, Troy, N. Y., is a Norton Division 


ABRASIVES — 
REFRACTORIES — 
LABELING MACHINES 
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GRINDING WHEELS — 
POROUS MEDIUMS — 
(BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES) | 


NON-SLIP FLOORS — 
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Galesburg ... 
(Continued from page 22) 


student, and the close association that 
was prevalent between his office and 
the school administration, gave him am- 
ple opportunity to view the problems 
of the student at first hand. ‘This 
knowledge has aided him ever since, 
and as a counselor of many engineering 
students here at Galesburg, he has been 
able to remove many of their worries 
and assist them with their problems 
concerning their probable transfer to 
Urbana. 


The urge to teach prevailed once again, 
and he soon left his Veterans Adminis- 
tration job to accept a position here at 
Galesburg as instructor of engineering 
physics. At present he is instructor of 
the first semester of engineering phys- 
ics, although he has also taught the 
second semester physics course. 


Since Mr. Estes has been here at 
Galesburg, his friendly and helpful at- 
titude has given the student greater 
initiative to get ahead on his own. Mr. 
Estes’ enthusiasm to help the student 
not only with his studies, but with his 
extra-curricular activities as well, is wit- 
nessed by the fact that he himself is a 
member of two educational societies — 
Kappa Delta Pi and Pi Kappa Delta. 


Railway ... 
(Continued from page 11) 


damaging the wheels. This is, however, 
just about the present day limit. As 
speeds get higher, the extra work done 
by the brakes for an increase in speed 
becomes greater and greater. Because 
the kinetic energy of a moving body is 
given by the formula, K.E. = mv*/2, 
and because higher speeds require more 
powerful, hence heavier engines, a train 
going 150 miles per hour will require 
not 150 per cent of the braking power 
needed at 100 miles per hour, but over 
225 per cent more. At present, no 
brakes or wheels have been developed 
which could withstand the extremely 
high temperatures which would be de- 
veloped. Thus the problem of wheel 
failures seems to be the limiting factor 
in raising train speeds. 

Slow progress is being made, and 
work on this problem is continuing at 
the University of Illinois and elsewhere. 
However, many unanswered questions 
and unsolved problems remain to be 
answered before train speeds of 150 
miles per hour or greater, which are so 
glibly talked of by some people, can 
become a reality. 


It isn’t what a girl knows that both- 
ers us, it’s how well and where she 
learned it. 
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Why surfaces now last longer 


SMALL BOY’S BIKE or great ocean liner... there are finishes 
for each so improved today that a one or two coat job holds 
up longer than did dozens before. 


Heat and cold, acids and gases, water or salt air just don’t 
crack and peel today’s surface coatings as they once did. For 
our homes and cars, our great bridges, our machinery for 
farms and industry are now protected as never before. 


Better materials—aided by research—bring us this better 
protection. New plastics and chemicals, for example, that go 
into quick-drying varnishes, lacquers, paints that keep a 
like-new finish. 


Industrial gases help us, too. In flame-cleaning structural 
steel, the oxy-acetylene flame provides a clean, dry and 
warm surface into which paint “bites” instantly and dries 
quickly. 

There’s also stainless steel, the lustrous metal that needs 
no surface protection... that withstands wear and corrosion 


Products of Divisions and Units include 


on equipment used outdoors or in... and keeps gleamingly 
clean year after year. 


The people of Union Carbide produce many materials 
essential to today’s superior surfaces and surface coatings. 
They also produce hundreds of other materials for the use 
of science and industry, to help maintain American leader- 
ship in meeting the needs of mankind. 


FREE: You are invited to send for the new illus- 
trated booklet, “* Products and Processes,” which 
shows how science and industry use UCC's 
Alloys, Chemicals, Carbons, Gases and Plastics. 
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Automobiles .. . 
(Continued from page 7) 


hydraulic coupling does not multiply 
the torque—in fact, it actually reduces 
the torque output in that it does not 
add an accelerating factor to an econom- 
ical gear ratio. However, when the hy- 
draulic coupling is used with an auto- 
matic transmission, it does apply an ac- 
celerating factor by automatically shift- 
ing gears in the transmission. 

The main selling point at present 
for both the fluid drive and the torque 
converter is that both prevent the en- 
gine from stalling when heavily loaded 
with the car almost stopped. For this 
purpose, the torque converter and the 
fluid drive with a fully automatic trans- 
mission are better because of their 
ability to multiply the torque of the 
engine without freeing the load from 
the engine. 

It is probable that changes will be 
made in future transmissions, but even 
now an extra piece of optional equip- 
ment, such as mentioned above, can pay 
for itself during constant use, whether 
for city or country driving. 

The electrical systems are very nearly 
the same for all of the popular Ameri- 
can cars. Therefore, they will be over- 
looked, except to note that needless and 
extra electrical accessories can overload 


the system. Care should be taken in 
their selection. 

The heating system has been greatly 
improved in most cars in recent years. 
The engine wastes, in the form of heat, 
about 70 per cent of the energy put into 
it by the fuel. This quantity of wasted 
heat could easily heat the average home 
on the coldest day. It would be foolish 
not to utilize some of it in keeping the 
interior of the car at a comfortable 
temperature. If this heating is accom- 
plished by heating the air already in 
the car and then reheating it as it cools, 
the moisture that is given off by the 
passengers is condensed on the windows 
and creates a driving hazard. On the 
other hand, if outside air is heated and 
introduced into the car and the cooled 
air is exhausted from the car, the mois- 
ture given off by the passengers is re- 
moved with the cooled air before enough 
is formed to condense on the windows. 
The newer-type heaters that bring out- 
side air into the car have a larger 
capacity and are thermostatically con- 
trolled, thus maintaining a more con- 
stant temperature. Obviously, if a heat- 
er is at all necessary, the outside air 
type is worth the additional cost. 

Visibility is one of the items which 
is abused, misused, and not generally 
agreed upon. Good visibility is not par- 
ticularly proportional to the window 


area of the car. It consists mainly of 
an unobstructed horizontal view in all 
directions and a good view of the road 
immediately in front of the car. While 
it is necessary to be able to see over- 
head stop lights, it is not necessary to 
see the tops of tall buildings. Thus, a 
manufacturer that adds window area 
by increasing the height of the windows 
excessively is merely adding a selling 
feature. 


Riding comfort and driving comfort 
are two items of major importance that 
are closely linked together. Riding com- 
fort is usually thought of as being how 
effectively the car isolates road shocks, 
but should also include the isolation of 
vibration, noise, and the atmospheric 
elements. 


The isolation of the atmospheric ele- 
ments is accomplished very well in most 
cars by the use of weather stripping 
around doors and controls that go 
through the floor and dash-board, as 
well as snug-fitting windows. 


The isolation of noises is accom- 
plished partly by the use of sound- 
absorbing materials. The ideal case 
would be the complete elimination of 
the vibration whenever possible, but 
where this is not possible, springs and 
rubber cushions can be used to isolate 

(Continued on page 28) 
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EASY TO READ MARKINGS THAT ARE DURABLE 
“Pioneer” 
and ‘‘Michigan" are New and Better Chain Tapes. 
Chrome plating over rust resistant base and 
multiple coats of electroplating gives a hard, 


Lufkin Chrome-Clad “Super Hi-Way"’, 


smooth, dull, chrome-white surface. Wear 
and corrosion resistant. Jet black figures 

are easy to locate and read. Write for 
illustrated leaflet 
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Products of the laboratory 
are saving time, toil, money 
for the American farmer 


Through chemistry, farmers are gain- 
ing control over many of nature’s un- 
certainties. Costly losses of crops and 
livestock are being curtailed or pre- 
vented. Efficiency is increasing. New 
applications of chemistry to agricul- 
ture are becoming more important 
than ever as demands for more pro- 
duction increase. 


Today, new organic insecticides 
and fungicides help control insects, 
plant diseases and blightsthat threat- 
en crops. Seed disinfectants and pro- 
tectants help guarantee bountiful 
harvests by protecting crops in the 
critical period after planting. Plant 
hormones hold fruit on trees until 
fully ready for picking. 


Days of labor saved 


Du Pont weed killers and explosives 
accomplish in minutes tasks that 
used to take hours or days of back- 
breaking labor. With 2,4-D farmers 
can kill weeds without harming cer- 
tain crops. Dynamite removes 
stumps, digs ditches for draining and 
irrigation, and loosens the soil to 
forestall erosion. 


New fertilizer formulations meet 
the changing nutritional require- 
ments of plants during the growing 
season. Thus the farmer has better 
control over crop development, and 
he can utilize his materials, labor and 
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& 


Du Pont 

son, M.S.,’40, Ph.D., U. of Minnesota, ’48, 
helps develop sprays and dusts to control 
fungous diseases. 


Phenothiazine kills more kinds of livestock 
worms in more kinds of animals than any 
other drug . . . promotes normal growth. 


DAS 


; thi: oe 
For growth insurance, farmers treat seeds with 
disinfectants. ‘‘Ceresan”’ treated wheat gives up 
to 20% better yields. 


Spraying orchards controls infestations of in- 


sects or plant diseases . . . or holds fruit on 
the trees until it is fully ready for picking! 


equipment more efficiently. 


Feed compounds, developed by 
industry, are making poultry flocks 
and livestock herds vastly more pro- 
ductive. Research on chemicals to 
control animal diseases and internal 
parasites is making great progress. 
Control of insect pests is already 
changing livestock management 
practices. 


Turning ideas into products 


Achievements such as these are the 
result of Du Pont’s team research. 
An idea may start with one or two 
individuals. But many specialists— 
chemists, physicists, biologists, plant 
pathologists, and entomologists — 
must contribute their skills before a 
new product is ready for market. 
Normally, engineers—chemical, me- 
chanical, civil, and electrical — de- 
velop the commercial processes and 
plants for making the finished prod- 
ucts. 


The new Du Pont employee, 
whether he holds a bachelor’s, mas- 
ter’s, or doctor’s degree, enters into 
this cooperative effort. Yet the im- 
mediate group with which he is asso- 
ciated is small and congenial, offering 
him every opportunity to display 
individual talent and capabilities. 


Find out more about Du Pont 
and the College Graduate 


“The Du Pont Company and 
the College Graduate”’ is just off 
the press in a completely revised 
edition. Fully illustrated, it de- 
scribes opportunities in research, 


production, sales, and many 
other fields. Explains the plan 
of organization whereby indi- 
vidual ability is recognized and 
rewarded. Write for your copy 
today. Address: 2518 Nemours 
Building, Wilmington 98, Del. 


aU PONT 


REG. U.s. PAT.OFF. 


BETTER THINGS FOR BETTER LIVING 
. ». THROUGH CHEMISTRY 


More facts about Du Pont — Listen to “Cavalcade 
of Amenca” Monday Nights, NBC Coast to Coast 
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partners in creating 


Enginecring leaders for the last 81 years have made 
K & E instruments, drafting equipment and materials 
their partners in creating the great technical achieve- 
ments of America. So nearly universal is the reliance on 
K & E products, it is self-evident that every major engi- 
neering project has been completed with the help of K&E. 
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Drafting. Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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NEW YORK * HOBOKEN, N. J. 
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Have you flunked a 
course lately ? 


Probably not—but why start now? Let Follett’s 
help you hit those exams with a minimum of 
midnight oil. 


SCHROMM’S—THEORY AND PROBLEMS FOR STUDENTS IN 
COLLEGE PHYSICS 


FOSTER—ABC’S OF SOLVING PROBLEMS FOR ANALYTIC 
GEOMETRY 


COLLEGE OUTLINE SERIES 


College Algebra, Calculus, Geometry, Logarithmic Tables, 
Hydraulics, Physics, Use of the Slide Rule, Trigonometry, General 


FOLLETT'S 


COLLEGE BOOKSTORE 
AROUND THE CORNER ON GREEN STREET 
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Know Your Automobile .. . 
(Continued from page 26) 


the vibrating items from the body of 
the car. 

The isolation of road shocks is ac- 
complished by using soft springs and 
proper shock absorbers at each wheel 
and attempting to isolate each wheel 
from the others. If the spring on the 
wheel is soft, and the mass of the car 
is great, only a small amount of the 
road shock will affect the people riding 
in the car, who are also sitting on up- 
holstery. If what happens to one wheel 
also affects another wheel, it will almost 
double the force transmitted through 
the springs to the body of the car. Thus, 
the best combination for easy riding is 
a heavy car with soft springs and in- 
dependently mounted wheels. 

Driving comfort is more difficult to 
evaluate because no two people drive 
the same and consequently, have dif- 
ferent preferences concerning car re- 
sponse. People will agree that the car 
should be easy to handle in a cross-wind. 
Driver fatigue should be kept to a min- 
imum, which depends upon the posi- 
tion the driver must maintain to operate 
the controls, and the amount of work 
necessary for steering, shifting, braking, 
and just simply holding the accelerator 
down. 

The next installment of this article 
will include a point-by-point breakdown 
and comparison of the specific features 
of current models of American cars. 


Women wear girdles from instinct 
—a natural desire to be squeezed. 


“That’s a nice suit you have on; do 
you mind my asking how much you 
paid for it?” 

“Not at all, a hundred and ten dol- 
lars.” 

“Don’t you think that’s quite a lot?” 

“Oh, I don’t know. I got nine pairs 


of pants with it.” 
Mable: ‘‘Ever been pinched for 
speeding ?” 
Soph Engineer: “No, but I’ve been 
slapped for going too fast.” 
* Oe O* 


She: “I’m so discouraged. Everything 
I do seems to be wrong.” 
He: “What are you doing tonight?” 
* # % 


A freshman engineer is a young man 
who knows why a strapless evening 
gown is held up, but doesn’t yet know 
how. 


“Won’t your wife hit the ceiling 
when you get home tonight?” 

“Yeah, she probably will—she’s a 
hell of a shot.” 
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PROBLEM — You're working out the application of a 
hydraulic speed selector system to a turret lathe. The 
system's oil pump Is to be driven by a belt take-off 
from the main belt drive. Your problem now Is to 
provide a means for transmitting power from the pump 
drive pulley to the pump that will permit the adjustment 
of the pulley to regulate belt tension. How would 
you do it? 


THE SIMPLE ANSWER — Use an S.S.White flexible shaft 
between the pulley shaft and the pump shaft. As you 
see below, that’s how the Gisholt Machine Co., did It. 
An S.S.White flexible shaft is the logical answer for a 
wide range of drives where one or both of the con- 
nected members must be adjustable in position. 


Photos courtesy of 
Gisholt Mach. Co, 
Madison, Wis. 


This is just one of hundreds of power drive and remote control problems 
to which S.$.WHITE FLEXIBLE SHAFTS are the simple answer, That's why 
engineers will find it helpful to be familiar with the range and scope of 
these "METAL MUSCLES'’* for mechanical bodies, 


*Trade Mark Reg. U.S. Pat. Off. 


and elsewhere 


SEND FOR BULLETIN 4501 

It gives basic information and engji- 
neering data about flexible shafts and 
their many uses, We'll gladly send you 
a free copy on request. 


5S.WHITE ert nh 


THE S$. $. WHITE DENTAL dds Aad 
1.C, 10 EAST 40th S1,, MEW VORK 16, 
ahh SHAHID © LENIDIE SHAPY HOOLD © © AINCHANY ateaioens 
SMALL CUTTING AMD GHINDIHG FOOLS," SPECIAL FORMULA RUBHENG 
‘ RIMSTORS + PLASIIC SPECIALTION © COMTBACE PLAITICH MOLDING 


One of Americas AAAA Industrial Enterprises 
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In This Corner—Navy Pier. . . 
(Continued from page 14) 


ceive a private drawer in which to keep 
their basic equipment. 

There are two balance rooms con- 
necting the laboratories. One of the 
rooms is used by the students studying 
general chemistry; the other is used by 
the students studying analytical chem- 
istry. 

A recently added course in the cur- 
riculum, is physical chemistry which 
shares one of the balance rooms. This 
course requires the finest equipment 
available. At the present time the space 
allotted to it is of telephone-booth size, 
but the future has prospects. 

Each student, while working in the 
laboratory, must wear a rubber apron 
and a pair goggles to protect his clothes 
and eyes. The common safety precau- 
tions, such as fire blankets, fire exting- 
uishers, and sand buckets, are conven- 
iently placed around each laboratory. A 
steam cone, another safety device, has 
been added to the organic laboratories. 
These safety precautions are to prevent 
serious injury to the student, and also 
to prevent costly damages to the labora- 
tories. The chemistry department at the 
Chicago Undergraduate Division of the 
University of Illinois has organized and 
developed into one of the best equipped 
in the country. 


Faculty in Review 
By Richard Kawka, Ch.E. ‘52 


Probably one of the most outstanding 
impressions one gets when visiting Navy 
Pier is the close relationship that exists 
between students and faculty. This is 
especially predominant in the physics 
department. Dr. Roscoe Harris, head of 
this department, has gained the admira- 
tion and respect of students, not only 
as an eminent physicist, but also as a 
friend and counselor. 

Born in 1896 in Oakridge, Mo., Dr. 
Harris, after obtaining his elementary 
and intermediate schooling, received his 
B.S. at Missouri State Teachers college. 
During the first World War, he served 
the armed forces as a second lieutenant 
in the field artillery. After peace was 
declared, he resumed his education at 
the University of Chicago, where he 
received his Ph.D. in physics and mathe- 
matics. After completing his studies in 
1923, Dr. Harris went to the Univer- 
sity of Vermont to accept a position as 
associate professor of physics. He re- 
mained there for two years. In 1925 
Dr. Harris was offered a position at 
Lake Forest college as head of the new- 
ly formed physics department. He re- 
mained as head of this department until 
the outbreak of the second World War. 
In 1942 he again entered the army, 
this time as a captain in charge of per- 


sonnel. The army soon recognized his 
exceptional talents and placed him on 
the Coast Artillery board in charge of 
electronic and communication experi- 
mentation. From there Dr. Harris re- 
ceived special orders to go to the office 
of the military attache at Istanbul, Tur- 
key, where he remained until the end 
of the war. 

When he returned to the United 
States, he received a position at Bell and 
Howell as engineer in charge of super- 
sonic radar equipment. From his expe- 
rience he published a technical manual 
on airborne supersonic radar equipment. 

Not only is Dr. Harris a well-known 
writer, but he is also a well-known in- 
ventor and designer. He has invented 
a new type of internal combustion en- 
gine, an X-ray exposure control device, 
and a way to communicate sound on a 
light beam. He has also published many 
articles such as “Velocity Determination 
by Photographic Distortion,” “The Use 
of the Oscilloscope in Basic Electrical 
Measurement,” and many others help- 
ful to science. 


The salesman was trying to “pick 
up” a beautiful blonde in a hotel lobby. 

Said she: “Don’t bother me!” 

Said he: “Pardon me, I thought you 
were my mother.” 

Said she: “I couldn’t be. I’m mar- 
ried.”—Saturday Evening Post. 


“There is NO royal road to learning!” 


BUT you can make the traveling on that road 


much easier by starting out right and being prop- 


erly equipped. Choose your school equipment 


from our complete stock. 


CO-OP BOOKSTORE 


ON THE CORNER OF WRIGHT AND GREEN 


30 


THE TECHNOGRAPH 


